Analysis of delta-L-alpha-aminoadipyl-L-cysteinyl-D-valine by ion chromatography and pulsed amperometric detection.
A novel high-performance liquid chromatography (HPLC) method is presented for the detection and trace level determination of the tripeptide delta-L-alpha-aminoadipyl-L-cysteinyl-D-valine (ACV). The tripeptide, an intermediate in penicillin production, is derived from fungal fermentation. The technique relies on ion-exchange separation of the tripeptide on an anion-exchange column followed by detection by reduction on a gold electrode using pulsed amperometry. The sensitivity of direct determination of ACV is increased by employing pulsed amperometric detection (PAD) over direct ultraviolet detection. Choice of the working electrode and optimisation of electrode potentials was based on cyclic voltammograms recorded for the tripeptide in the mobile phase. A linear regression equation was obtained over the range 0-100 micrograms ml-1. The detection limit in fermentation broths was found to be 0.1 micrograms ml-1 whereas in buffer the detection limit was found to be 10 ng ml-1. A good correlation coefficient was observed when ACV concentrations determined by ion chromatography-PAD were compared with measurements obtained by pre-column derivatisation with fluoromethylorthochloroformate followed by HPLC separation on a reversed-phase C18 silica column with UV detection. The procedure has been applied to the measurement of natural levels of ACV in fermentation broths of selected strains of Aspergillus nidulans and Penicillin chrysogenum.